Hormonal and acid-base regulation of phosphoenolpyruvate carboxykinase mRNA levels in rat kidney.
Metabolic acidosis (6 days NH4Cl) causes a fourfold increase in the relative abundance of mRNA encoding phosphoenolpyruvate carboxykinase in rat kidney. Streptozotocin-diabetes (6 days) also results in an increased abundance of the mRNA but this increase can be prevented if the acidosis associated with bicarbonate is corrected by treatment with bicarbonate. The results confirm that renal phosphoenolpyruvate carboxykinase is regulated primarily by changes in acid-base status and that this control is at a pretranslational step. Isolated kidney tubules in short-term incubation have been used to identify which agents regulate levels of phosphoenolpyruvate carboxykinase mRNA. The relative abundance of the mRNA was increased by glucocorticoids and hormones which act via cAMP, or by cAMP analogues directly, but was not affected by hormones acting via Ca2+. Neither incubation at pH 7.1 nor the presence of serum from acidotic rats had any effect on the level of phosphoenolpyruvate carboxykinase mRNA. It is concluded that acidosis, glucocorticoids, and cAMP independently regulate expression of renal phosphoenolpyruvate carboxykinase.